Surgical procedures can be undertaken under different modes of anaesthesia and the terms local, regional and general anaesthesia are fundamental components of clinical practice. However, there is a lack of standardisation and consistency in how anaesthetic techniques are defined, administered and reported, which complicates the interpretation of published evidence and the planning of future clinical trials. This editorial discusses the issues with definitions of anaesthetic technique and the resultant impact on clinical research and patient care across a range of specialties.
Definitions of anaesthetic technique
General anaesthesia (GA) is defined by the American Society of Anesthesiologists (ASA) as a "drug-induced loss of consciousness during which patients are not arousable, even by painful stimulation" [1] and classically comprises the triad of hypnosis/ amnesia, analgesia and immobility in response to noxious stimuli [2] . Local anaesthesia (LA) is characterised by a localised, reversible loss of sensation and was first reported in 1884 when Carl Koller used a solution of cocaine to perform glaucoma surgery 'under local' in an awake patient [3] . The application of local anaesthetic agents to produce larger areas of anaesthesia was termed regional anaesthesia (RA) by Harvey Cushing in 1902 and in current practice includes peripheral nerve blocks, plexus blocks (as in Cushing's original description) and neuraxial anaesthesia (spinal, epidural or caudal) [4] . The definitions of mode of anaesthesia in published Cochrane reviews comparing anaesthetic techniques demonstrate significant inconsistencies (Table 1) . The traditional definitions used are broad and the overlap between types of anaesthesia has increased in modern anaesthetic practice, with many discrete episodes of anaesthesia meeting varying categories at different timepoints.
An additional level of complexity arises when sedation is used alongside local or regional techniques, without a stated distinction of the boundary between sedation and general anaesthesia. The Royal College of Anaesthetists (RCoA) defines sedation as "a continuum of depressed conscious state with unpredictable inter-individual dose responses to the drugs used, which may result in unconsciousness" [5] and refer to the ASA continuum of depth of sedation which provides the most widely adopted definitions in the literature, although they remain subjective [1] (Table 2) .
The boundary between deep sedation and general anaesthesia is thus a fluid one, as both definitions can include patients whose airway and ventilatory function require support. This is recognised by the RCoA and the College of Emergency Medicine in published guidance on sedation in the emergency department: "deeper levels of sedation are indistinguishable from general anaesthesia, and should be treated as such" [6] . Depth of anaesthesia monitors, for example, those based on processed electroencephalogram or entropy, has been applied to this problem. A positive correlation with clinical sedation scores has consistently been demonstrated [7] , but precision is limited by wide inter-individual and interagent variability. There are no specific values on any of the scales which reliably predict level of sedation, or the transition for consciousness to unconsciousness, in a given individual [8, 9] . Furthermore, each pharmacological agent has its own distinct spectrum of values for a given level of sedation [8, 10] and specific problems arise with the use of ketamine and opioid analgesics, both of which disrupt the correlation between sedation and bispectral index [11] . Additional complexity arises when the isolated forearm technique is considered: under such conditions it appears that a patient may have a state of mind consistent with several different 'depths' of sedation simultaneously, a phenomenon which has been termed 'dysanaesthesia' [12] .
Observational studies
Many of the largest studies comparing modes of anaesthesia are observational studies based on database analyses which include larger patient numbers that could be feasibly enrolled into randomised controlled trials [13] [14] [15] . As such, the anaesthetic technique is not defined prospectively; rather it is taken from the coding of the relevant database. This can fail to properly account for patients who undergo a combination of anaesthetic techniques, or can indeed be inaccurate. As above, each coded anaesthetic mode will also contain within it various, differing techniques.
The National Hip Fracture Database (NHFD) [16] and the National Vascular Registry (NVR) [17] are examples of large national databases that collect data on anaesthesia. The NHFD extended its data set to include anaesthesia data fields in 2012 and allows one coding option to be selected (Table 3) . Although there are several important combination options, for example, 'GA + spinal anaesthesia', there is no facility to record the use of The necessarily rigid nature of such database systems results in inconsistencies in how groups are combined and compared in observational studies, resulting in potential confounding or bias in the reported outcome measures. It also makes certain clinical situations difficult to record accurately, for example, those patients who initially receive LA or RA but then progress to GA for clinical reasons [15, 24] . In prospective trials, this can be more easily reported and can be accounted for by the use of intention-to-treat analyses [25] .
Implications for clinical trials
Few prospective trials specify or mandate the anaesthesia regimen to be used; of those which do, many are older publications employing techniques and anaesthetic agents which are no longer used in clinical practice [26, 27] . More recent prospective trials commonly adopt a pragmatic study design with choice of technique left to clinician decision or undertaken 'in accordance with local routine' [28] . In their trial comparing anaesthetic techniques for carotid endarterectomy, Lewis et al. state that standardising anaesthetic techniques is 'impractical in the context of a multicentre international study' and 'unnecessary given that each surgical procedure is a 'package' of anaesthetic and surgical care'. They go on to argue that this pragmatic approach delivers results which are more robust [29] and indeed such an approach can improve the external validity of clinical studies. Similarly, Linke et al., in a study of transcatheter aortic valve replacement, proceeded 'according to best local practice'. The authors highlight that they 'did not prospectively define GA or non-GA. . . instead, it reflected real-world practice'. Anaesthetic details were not reported as the study did not 'require sites to supply specific an[a]esthetic details' [30] . As with the database coding above, such an approach leads to significant variation within and between modes of anaesthesia and potentially combines disparate techniques: for example, the use of premedication; sedation in addition to LA/RA; or indeed the use of LA/RA in addition to GA. As the authors of a review on nonintubated video-assisted thorascopic surgery report, the 'anaesthetic management described for this surgical technique is just as varied as the indications themselves' [31] . This is demonstrated in a review across a range of surgical specialties comparing RA (neuraxial blockade) with GA and reporting a reduction in mortality and morbidity with the former [32] . The RA group contained patients who had neuraxial blockade with or without GA; in patients who had both RA and GA, some trials gave the same GA regimen as GA-alone, some gave a different regimen, and others did not specify. Similarly, some papers did not report the specific technique used for the GA-alone group.
Even within general anaesthesia, there is evidence demonstrating different outcomes depending on whether inhalational (volatile) or total intravenous anaesthesia is used [33] , and again the relative use of these approaches within clinical trials is often not mandated or reported. The optimal anaesthetic technique may be different for various disease conditions. For example, when patients are at risk of ischaemiareperfusion injury, the choice of anaesthetic appears to favour a volatile anaesthetic technique. The lack of a standardised anaesthetic technique in recent large randomised controlled trials investigating remote ischaemic pre-conditioning, an intervention where volatile agents per se can have a preconditioning effect [34] , has thus been described by some as an error in trial design [35, 36] . In other clinical conditions, measures may be taken to try and mitigate this effect in the analysis stage. The authors of a study comparing intubated and nonintubated GA for VATS permitted both techniques but reported the rates of each in their two patient groups and took steps to demonstrate that this had not contributed significantly to the reported outcome [37] .
The variability in outcome measures and end-points in clinical trials has been recognised as a potential limiting factor in the value of clinical research [38] . As such, there are ongoing efforts to standardise endpoints in peri-operative medicine research and to define a core outcome set for studies (the Standardised Endpoints for Peri-operative Medicine Group and the Core Outcome Measures in Perioperative and Anaesthetic Care initiative [39] ) and it might be that standardisation of mode of anaesthesia is required to improve the applicability and reliability of clinical studies. Systematic reviews and metaanalyses of randomised controlled trials are the highest levels of evidence upon which to base clinical decision making and guideline development. As such, the pooling of clinical trial results is a necessary component of evidence-based practice [38] . Cochrane reviews comparing mode of anaesthesia have been published for procedures spanning a range of surgical specialties (Table 1) . However, the variability within and between studies risks undermining the validity of this high-level evidence and hence the basis upon which decisions about clinical care are made.
Conclusion
There is a need for universally agreed definitions of anaesthetic techniques to help answer important questions about how anaesthetics can impact patient care and outcomes. Standardisation of regimens used would further increase consistency but may limit the external validity of trial findings. In parallel, it may be time for standardised reporting criteria to improve the validity, reliability and replicability of clinical research in anaesthesia. Anaesthetists should be involved in the collection and verification of relevant data submitted to national databases like the National Vascular Registry and the National Hip Fracture Database. Surgical trials would benefit from closer collaboration with anaesthesia and anaesthetists and the exact anaesthetic technique should be defined in all trials where anaesthesia could potentially influence outcomes. 
Editorial
A primer on the ethics of teaching and learning in airway management Mastery of and instruction in airway management is a core responsibility in anaesthesia and critical care. The ethics of involving patients in teaching is a contentious issue, generating much discussion [1, 2] . The need to teach and to learn are in conflict with the ethical principles of patient autonomy, beneficence and consent, and we must work to ensure these are not overlooked in favour of personal benefit to physician or the broader benefit to society at large. Education as an anaesthetist is a career-long process. Ethical concerns regarding teaching and learning, such as: adequate informed patient consent; informing patients of the involvement of medical students and trainees in their care in general and in the management of their airway in particular; our duty to society to provide skilled providers; maintaining proficiencies; and our obligation to cause no harm, impact us all.
As new techniques and devices are introduced, anaesthetists must acquire and retain the appropriate skills to use them. Students and nonspecialists, such as first-responders,
